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KiPRiscsmi^ss) ' mi 01 xt 2 / 11 

*il6b££- *H6ai^l 
*il6c£4=- *il6a£S| Sy°j5E. 

*i| 9a£^ & ^3^1 ^I55l| ^A|oi|oj a^iolg at!-S 5 D J SJ-aei|o|x{ AO1=A02=X/4°JttH °| ££ 

*il9b£E^ A<D1=A02., A=X/4°J ttH^I-1 *rHH°| If^^-^SE. 
*i|9c££r A 0)1=^/8, A02=3X/8^c:H°| -1*|-S.H°| SterJE-g-SiO| c|-. 

* ^S^oil q)o[^s^l : ng lnP7|&2: s|^3*r3 : S^*r^§ 4 : ££^£|^x| °^ 

Ga!nAsP#4 H S5 : pS lnP#B|jc|S 6 : p+g GalnAsP^^ ^§21 : 22 : ftSSHttBfil &M\t} ^ 

zl *kmmm gf-Afs. = a| #^a|7|^ aafloig §lfg S3 ^ a||o|*| ^xf °i n ^^a-ao]| 



oho|| s|g^Aho| - 7 |o| so^^g- a|he-1)S ^ ^20|ck o| M°l^ifo| *^o| E1/40 || sH&o^ g 
^oj|^ M^Hzl n^(Brag wavelength) £S ^*jo| 7 r ^-°rC|-. £E, o| ^oj|A-|fe § S.H£|-°| o|^£E 3£ 

A|7|£r E)-0|H°| *}EM\ ttifcfcXWH-c »Aj b|ojo| ^*i«J£fco| ajgg DH^a^K 0| B)S^- gf-E- £*r© 

«h*|gzt(iNt^fc)* 30-50 o o|*hs 5^ cHgcK cchaH. &sho|fcH# ^ 3tm#fE 




~ 2a|-o|ai-o| hb|]zi5|S# ^oF-^ ^|S^a(-# A|-s.oj- g^cHi-^ a *k^cj|o}°| #M ££M 

q)§H -^.o^ A^^go^ 77)Soi uhc K nam «jAf££gs gxj 7 | ygtoi U |ojo| ujgoi i c §£s S 

2i§5 SlfA|^ ^ oicK ^leoil^ GaAIAs/GaAs^f xHS°| TJSS b4|o|xH a|§ 
zil^Hl 0||7|-af3ixj 2lcKH^oi|o| fi| S^Sfi*A|af4| OQE-86-152). Zlgjc-il o| *h£*j| afS^^sfe 2^a| 
SlS^Xh-i- 0|go(- 0^| &| o| a|oi # q|H^ -xio^ #^A|7|^ 0|S0| ZL ^Af 33 

7|fi| 3S-(^:S)o|| gxi ^EftHcK d|^S ![§£^ S£Wb ^-E S^oFcK 

o|##fl ^1a££S| «B»cf. ^ nS lnP7|a(i)^o|| 2*W S|§^^K2)# t«al a^|oj| nS GalnAsPS 

£H|-S.S(3) a=1.15>antt| i^) ?ie GalnAsPS^S(4)(X.=1 .3/zmCC| pS lnP#eHH§(5), p+ 

S GalnAsP^^^qHg(6)a=1.15^iiCC| ^5jo £ ^§§HaH 0|^-cHx|^- GalnAsP/lnP^I S-Sfl&S 

Bf£*l ^|o|a-| 2|S^xK2)7F 5^sm ££ ot^ajoi y A ^o| " o " °J b|s^°j ^g- 

op|Ai ZS-SSI SS^o| s^(f SS |)*!i£ fi R(z)(o|*hs #9), ^£|^o| S(Z)(o|^ ss S^J)^ 

^ S^£S5fe | R | 2 + | s | 2 ^ gcK o|t£fl S!a|(Henry)§o| x|^^gO| ^g«HH# 27H^| # ££f 
x^^so) £ c(_ U[s£ ; ££fe ^I^S^^S ^S"^ ^0| gc|-)^ £H^H2j S^nKR) 

(running wave)o(fi|. ^S|nKS) (scattered wave)oi| al^f) 2?H^I ^aJh = ©o| S*J^ah ci^ afi zf^fl 
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Ajgojo^ 3. aa#^o| goigcK (IEEE Journal of Quantum electronics, Vol. OE-21 , P. 151, 1985). 

^ ^SJEif2j ^S-»s| e A|ot^fi| | R+S I 2 ^ £Ea|h|c*| 0| g^-fe- xih£(b)o| ^>j(a)^ 

o|oi| b|^H EMi|-S^s| j£ = (+i*h h^)^ a-js ^(^o^ Si£|fe 2?H^I 3£!*KR)^ ^^I^KS)oi| °|5H 
^£|fe27Ha| g>A^ = go| ^^( des tructivelnterference)# 2^- *l|1£(b)fi| ^(cWS §*|7| 

(cavity) £| §?jo| ^s.sHa=| hdj g>S#^°l *JoR5!cK n^c-il ^ #££ SM4fiH£(lg)o| Sic|-g a ^xj 
^B||A|« = StOl 0|^-E H = g-A^H^Ol 3. ^^.o|3 ^aflA^c StO| 3°^ oj.- 

ch ^ fiaafl (constructive interference)^ £|*H gfA|-s. = £o| ^ s^- ^xjofl ^g^cK ccfah 

Ai S-A^H^0| +1^ £E5 IhS&cK 

S-A^= ^|1S(b)S| ^Aj(c)*h I>0| g*j7| §?J01M 7-|°| a 0 " 0| SCK 4* ^0\\ □} q*£j.o| ^ 

m #a^a|^|^ zio\ 7|-^-oFc^ ziafloia 2f|-aflo|x| ^x|-o| a«cK ££ «i-£E*l| Bj|o|xi^^ oil 

" " «|jn^ *]^o S Hj^A|g =|fi7|- Si Sick ££ £2f£E §2^( | R | 

2 + I S | 2 )7|- g*j7| gj-»s| S#£|S # u-iy(hole burning)(^c|- s>| 3x1§S#aj^ 

S|, 9?f*HJ3| =S.H^ oj^-5|0OE 87-7pp. 49-56, 1986^)£| S»oll ^l°H Sf&2| °!-3aho| t-Wxi^K 

& tt"Ss| S-ai-shm 7|£kii|- ^25. fo[y^ am g*j7| §e ge^oii s^£S 

& c[B ^^s>.\ § a-|yo| ojm 0 | sj-g. rejoin gfj-g n D j ^§el|o|*j ±x[ °j zl ^ 

& ^Sa| s£ s.^^ §j j:^#7i| nam JI^H^ S^7F zia^|o|H SfJ-S 53 agaflolxi ^ 

& be c|.s §c[ oi Se f c|ojo| 7Fg#o| fl£oj zia^|o|U 2t§ ^ Bfl0|Xi 4:XfS Xi|g 

& ^S^l SE chB ^\o\u\ a^ Hs S7 ^|. 7^ oh aBHoia SSJ-S aH|o|xS ^o| 

o|ck 

& ^Sfi| ZL3|o|g flt^g S3 eH|o|^H ^x|-^ Soil qsH 2^ o|^o| s|S^xh# 

c£Faf ^p-bi|g a-Bfo| 7fe& iSti S^§2M ^°'^H o|^cHx|^ aej|o|g ggg 5 g »^a||o|AH ^ 
XWI SicHA-l, «U^Ha| ^gnu&joi « sof | oi^x^ ^ § o| s ^ 

°o^£S #^a|7|^ ^x|o^ s>cK o| nail o| a S&S 59 ^3 a||o|x| ^^7F 

SS7| gfSfO^ £^1^0^ 0i7|H|^ ^^°| g^o^ "o^oi 01- 50I b^x|3hCK 0|# W;^S>\ g«f 

Oi7|A|7|°^AH 14^£S g^!7|o| ^Ol-i- ^^A|7|7H^ ££- & ^ $\^X[9\ o| a ^ A| HHA| 

SH^AH »AfH = 2| £JiFa»a| izHEj# *i|cH^ck ^^°| S^-B S^S ^F2Ja|^ ol7|sH£ fl S!^ 

S£ oi7|eH£E S^^l th££ S^fe opisHi #ch 

& SfS^ £EB»^»# cl|-# ^a^hs| as cHS^I ^soil sicHAH gy£Mc[ e ^ 

^Blof- naj ^S«^# ^SCH H£i Dj^oj- X|*k^O| b|S# ^ # ^ Si ClK 

ol|##a a/4^|^ aihe-I-1- asflOia^^S 503 uhi^il El|0|xir£:A>^ H^ZL^^H^ ^^jo| 7\^[ 
CK 7\\ On SJB°| ^»SfS| ^A^HTil ( 1 R+S 1 



http://patent2.kipris.or.kr/patent/XML/THUN0001/1019880016988.XML 04-08-26 



KIPRIS(SZ)^&lgS) 



mi 01 xi 4/11 



2 )*\ S.zt^2. = m I R | 2 + | S I M\2S.o\\ ^d(a)^^ l_^e(-lH^o| aJO|» ^tUcK n[ 

#3 -1*F£H)S4°| >tB||A|* = ao| o|^xKAaL=a 

th^-a^L*^, S2PI 5Jo| L# S^H flaw emsi^m Hch 

a*aw *ii2so{| ^^(b)^^ ^bkh^+i*i- ^££^oi *i§oii5e t^5f2 0*1- s.=oii 

M M°*m ^ 2icK fiflu^S ox|- ££o| ^a^# omx[y[ ^7m?\ W^o\c[. SE 3&>||^(kL) 

7H.25.aci- 3. g^ofl-^. x/4^l^ A IH£J ¥l*|o|| gj-Ah j£H&o| g§gcK 0i7|Ai 2*^|4=(k)^ Rn|-s>|- sis*fi| § 

§2fo| M^ohTil s|fe *S7F ^Sh|cH s#o| a=o| y ^ 2lcK(x|2£fe 

ui^ 0OE87-7pp. 49-56, 1986t3)2| ^4§°S ^£i?f) a|Oi iJJE^I gysjo] fflS^h ^ 

ojoi-cK a*aW a/4*I^ a| = ej fl*|o|| £n|-s.^£}o| S#S 3 ^o||fe o| » b-|y tinfoil & Si 

o| AaLO| ^-ol-^cK ^ ^j*o]| +1^ ££5 ££ g=sH ^g|c|-. 

o| S ^sH^i^ flaw 2§7j|^(kL)# 1.25¥5S£8|| g*p| flo|°| gxi|og SI 

S^Til aa^lH^ oFS $cK aeiq o| &So|| S§a|7|7| o|e=;*J xjcK o| aa||o|S 

3t§ 5°J tfg- 3101*1 ^xfe g^a^^oj g^§§ cHS 3 o|s>|<>| s^oj SS£ 9^oj| 

3ff# nr tJ A i zt S^S o^7| ettflH ^&tf 4*£ Slch 

zizi ^^j^o^_ ^-o| gqo| a|7i^i'g# a-A^ng-°i ^sel^( i r+s 1 2 )^i m^)m ^it 

^ SicK o|^m) nir^oh ^§*j-o| b^°'£| y^-a h^^a|^ ihgo| S5f s[2 5icK 

^Aj 047|fl0|(L)» b(-^oi kL^I Si# affoi ^3E^cK ^^^^ goj«o|| A/4fl^ A lHH7h $iCH5E kL&0| 
1.25M^ sfog g^j §<y^ o||aHo| ^ A ^£o| g-sfe ^|o^cK o| txH o| goj-^ <g^o\\ ^^|eH 

£ 7H £| gCHX|X| gf^QK ZL£^L-^ 0| ^iX[9\ SE Ufg2£M 0i7|o|-^ S ^^7| g0|7^ ^0|3 ^Oi| 

OlgoHA-1 kL^I ^ 7i^lcK 0\£_M\ kLS| ^0| 1.25# ^Hf^l-S g-A[£££| i ^ ^i7^ ^7^HA-j #2Lo|-^ 

# fE|3fe ^0|CK ^ kL0| 1.25S^£ #tCf| §7^°l A|^e o| ot S xijcH^Ai x/4^if°| ^| 

(3y(«86)S^^)# ^ A l?ig zi H£Hzl n^o_^ ^o^«oj|Ai ^o_h ^a|- sHgo| ^cH^Ick ^ goj- 

CK 0|^-^ 0| fiaga^fi ^ SH o| ^^|A|^H StO| 7|-§- up| [[}) ° 0 |cK 

S-S #^"^1 #7 fiSff sjxiisHAi ^/4^^o| s ^o| ^|A^KSys^^)# ttti|A|7|3 a heHzi 5f^2S 

5 0=1 eH 7H StfecK o^7|a-) fl^A| = = S*|afe 7j§ s|S^^o|| aj^|^ a|h£^ ^^| SH ^ah^^ 
#H S## ^AH|tf|AH 1>ah*o| oi £ n^o| Aj^^ g# o bj^ A |^ ^AH^Hi #cK o| 
ae^lolg aifg ^g- aH|o|xH ^xfe of 7 H o|^o| 0 ^B-j ^|avx^| 7 ^ ^^j^io^ oi7|£|^ ^^7HS| S^g^ 

6 zial|o|g gfj-g S oj «^^|o|xi ^x|-o| £^ ui-a-a 0 | ^|Ak xi-xloiiAi aiEHS^IS fH?i£S op|oi- 
oil i^af ^|ai- a|h^£| °tf ^|7^[)A-i ^a^hs| iH^ntoi n})Ejg xi|cHffl-cK oi^7H£| S^-E- S#a| 
t^£M oi7|uHS #n ^£1 o^7|^H£ f°ol 3#£| ^^J°^ ^^-^ oi7|aH£ #cK ^ ti- 7H 

0|^S) ^|AI- A| II EE X^|0| OJAI- A | £E| f ^Ol C£- dj £1 S A |CH| £E^- 5 §^0^ ojAk 

A l — — A ^0|o| SA |. S = ^o| n}|BHg ^^SMI AMI CH ^ ^ OICK a£|i 0|# A|ne A^|0||Ai 

^iSo) L W^ ^*|en o|^i g^cH|Aio| ^ &ee?[ 7^3fcK nam o| *£*go\\ § 

^X|^°4Ai oj. S £| dJ4 ££ go| S - 0 | ^QjAjcK ^ 0^y|t£^ ^A^l yA^CH 

#e^jif b^xj^x| ^^7|x| gk^s o| "J-a^ °|# l'S.7h a!cK ££fe 5!^ ^ E ^o| ^a^-s § 

M^zfAjg oj ^£71- eHotfhcK Aj-oi|Ai£|- 1^0 1 s ^go|| cq-ag of.gg #a^oi| 

Aio| noj ^OJSCK ££ y-A^HSl ay 7}Ajg S 2Ho|| ggA|^|^ 7^^H^ S##7il S>| ^ ^ 

A^H #^A|^- oicK 

nam S# cc te jjoji o lt} jj^, 2lsg£| ^5E7F 7feohcK g#oi asa^oil^ ^|a|o|- ^A^|ojg §^ 
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a iu ^ xi^. oi a jAfzf§ ?\gm cm mm ^ ?izt. s*r a» ^ ?§£i^°i wng. o\ ± 

qj^*jo| mAlo| aj^ 0 | 7*«ch o|s|- £ i^°| z^lg § Sg £aj uj-g B||0|X| ;£X|- oj zi Bs^g 

oil cn§H £ojf &s*H*1 ^gs[ch 

[^A|oi| l]xi| 3a ^^ g. ^go| ^^l o|§ gtfS i^^g «me*|| al|o|^ ^x^# l[e[l||^ SSEfas Si g a J£ 
o|ck n « lnP7|B(D4H>l|fcx/4fl^ a|»eJ(io)7F ««a 2*F 493*K2)7t «x|£|o| XI Sol 3 9|o| nS 
GalnAsP §£^§(3), £»*|a|7|- »ffl GalnAsP»«S(4), p g lnPM^Hg(5), P 

+ S GalnAsPS^ ^ e §(6)# °ij ak>]| *i hi aj ^^go^ sj^fflEih 

n ^ oils o||a|- ^IBfo|£?t a <**to\o\± p-n§f(^§^)t 3*te p§ lnP§(7), nS 

lnPS(8) 5!pS i§(9)f *KNIS ggg*fA|*1 dhh&BH^s* EJSHcK a ^ 3^(21) a! n^S^(n) 
# S^SKcK £n^g(3), *( 4 )o^ o|^-CHx|-^ ^^o|^# Ai|3afE£| sa^ofl §30^ LjEKJjck 
lnP§(7)(8)£| § 7i| o|| cj-o|2H°| a)gff(20)°S g^£|oj <&c[. o| [£fj-^o|| 3## fi^g ^Eafo| 

HS(4)oii°} ^s#7ii ^aacf. g*]7i°i ei^ e^oiiAi^. p ^ 3^(21 )# =?-^m ztn ow*[x\ s <*o 

a^ajo| ok^oj ^yAKoi|##a, y-AfS 5%o|^)^ sin §E}ojf •vaswi 5H CK c £) p ^ 3^(21)^ 
X/4fl^A| = e^io)7|- #^ ^eo|| 7H^(22)» 3ML SicK p^ 3^(21 )£| 3o|« LsL <4^tHch q 
3a£(b)oi|A-fe ^37|S0|(L)# 1.0mm°S H-© s *| kL>2£fe ^-iLtS ^ °2cH SUS^I 

&a^oi| SS^I^I^ 3do| 7H=Hfflch oia- n}«|s| 2 *|- aiS^xhs Bte8s=lfe gJ-AjH = s ft»«(22) 

[4|a|oj| 2]^l4a C JE-^ & «S3s| aalloig 5 D J ttS e1|o|xi ±x[f ^e^H^ IH^JE a 

o| zi£^|o|g a»8 I°J ttSfll alioixi ^xfe ^A|oi| 1^ ^o| GalnAsP/lnP>ll aH^# a^^H aj 
A l oil life p^ S^(21)a| cl-scK 

^ p^ 3^(21)^ #^3^(21 aW ¥S3^(21b)HS ^b\e\o\ ^z}oi| 3 

§^3^(21a)^ #^^(22)# 2*1- £|§3*K2)o|| 21J-^|^(k)-E 20cm 

" 1 o|«cK #^3^(21a)o|| °|oh 0i7| gc^ zjol(Lc)^ ^ 200^ kLc=0.4^ ^ItJcK ^^3^ S^^o| 
(L1), (Lr)^ ^ 400^ om K-(L1+Lr)=1.6SS fflcf. 

#^3^(21a) ^fflS^(21b)<H| 3#7^oi S a «o| kL2tS2.0o|sacK 

Ef M° kL0| ?i nF?jo| g§ 0 | ^c^^ ^^^ k ^l # uiyoil o|o[ g£7f ^olth^K 

3^(21 b)oi|°h uho|cH^ 3^S *j= 80mA#3o^ ?i±t 3°^ ^fflS^S^(L1 )(Lr)fi| ^i^S^- 3q|4b£ 
oilAiflg t-H^oi|Ai ol|Lix^ »0|cKEha -^-e §J g?^o|| b|op| g^o||Ai a^^cK BE #S^-g-(22) 

o|£|# 3^^s_ bH^^o| xi-^ 4 o| ^^o^ gcH ^a|- ££ go|a^i sj^-^ auhx=| i_^|-x| 

*»^). 

(21a)oi| ° k 20mA^I ±x'S 7hf«# lcH o|^d^ ^ffl3^^(21b)^ ^S3# S£o|c|-. 

A--il4£(d)oi|AH x^ §y°| n^fe gy^oil S#S(cK ccfsfAi ^a^Hchi £|S-o||a|^ zl*|£, ^#^^| ti|ojg ^ 

Sol ^ asacK 

ON kLS) &s oi: 2.oo|5jcK o| ^o| ^ T^Soj ^ 5icK ££ g?^3^ (21a)oi| q) 

Sl-3-^ 0^7 1 Oi| o|§hX| o^ZL5E ^«|olo| ojA^I °|oh^(M7|0i| 2.| oH A-| fE. ^5!S #^-o| 7|-^o|-CK 

o|c£H *lo\o\± 3^F ^ ctHoife S3sa| 7^ ifS^7|# ^ah^- 5£ 7^oFcK nam ^a3^ 

(21b)# £E ^EHs §H¥i 5^a^(2la)a# S S^oife ^| 4 £(c)o||Ai x^ ££of g. 
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o|a« ^BS^(2ib)o« MM°\ 3## *s.n s|~&^ ^fflS^(2lb)» *^?H3. ea«HAi c^°| eflgs § 

[flA|oj|3]*l5a£fe & Wasj na||o|g gaS £S a# M0|x| ufEKife giJE*3H SJ 

o|cK 

o| nEfloia saS S3 aSSl-i^l 2fl0|x] ±x[^ aja|oi| 29\ &o| GalnAsP/lnP^I xHfi» A>ga nellolg § 
as sg^SS &E.*H <H\om±x[o\al ^A|oi|22h c|-*SS Signal g-^o)|fe sft& A | = Ei(x||4a£2| 10) 
* £*|«K2 2ix| 2dO|cK ££ #%J"S^(21a)2| I]0|(Lc)fe 30«ra0|cf. 

^£3^(21b)o| ao|(LI)(Lr)fe ^ ^ 150^o|oi g?J3^(21a)2| So|(Lc)fc 30#aO|ch 

tt[2W ^-aa^(21b)o)| 30mA, #2^3^(21 a)o)| 3mA2| 3-ff-S SISS ?H£|<H2| ^°|0| o|^o]x| x||5£ 

(b)0||Ai^a -1^ H = 0)|A]o| yxjol 7HA|=tCK 

= #0^0^01 an?!- spii ^.^^ois <£M2.^?i u^i-ycK 

o|ctH tSS(22)°S^Nfe S#^o| <gcHx|x| af»cK 

^o)l ^3^(21 b)o||S2| 3#&# ti|-o|o|^ EE2j2.sL g^3^(2la)o|| l0mA2| 3#S S5S c i M t£J ?H a| 

o|ttfl HeH3 &t3*fe 0*h S.E.7[ >gx\m fll5H(C)o«AH flg #?^o)| «ME^7|- *|§E|cH #^§-(22) 

o S «ei 7|Bo)| cosh ^a^o| i§ ( 6l1 xeL=30„ xi„ )u|gjo| goiacK 

S ^a|oi|o)|aH£ 4= mWO|^2| *m ftg^o S «Ei sessIS 48*»s| § u-iy °s cfx| §°^7h £ 

e-^JA|oflo| gJ-^-a A| A |o||2^g kl_» ^1 o| eJ- #s oHi §7^°s a|heo| xH| cH *h yjo\c[. 

<Ei ^a|o!|ilHx| -^A|oi|3o)|AH^ gj-Ah H= g°}f a?S2£ Sf*f 5^ o[iAJL £4£E £>^£ «|-£S1 

cchafAi ^^*t°| -gtHyei gfto S a^o| oj.gg 0 | u^i-gch. 

0| B-i &J- 37J| S#A|7|^C||^. oh7i|7F aiSiCf. Ofal-Ai £Efa = S| * uj-*bo| gy £ o| 

o| 1>S nefloig l&S 2^ s\\o\x\ nxim 4|a|o||4o|| 7\$&c[. 

[^MmWaSi lHx| ( C )^ S aao| ziBjolg H°i Sh£«ll aio^ ^xh# uheKHfe SSE.^5E 

o| aa||0|g a as BflOlx-j ^a|01| 32|- I>o| GalnAsP/lnP?ll ^HS# A^gj- ZLBl|0|g a 

as fiE ^SS %\o\x\ ±x[o\o^ ^a|oj| 3^-b £j^(21)s| ^=E Si ch = cK 

b| CH7| gtg«o £E AR-3§°£ §H£ #3C|el Oi7|o)|AHfe TichSFS ^SD AR-3|(12)°S SJch. 

3^(21 )€■ f°o^ ¥^2| g?fS^(.21a)j4 ^# ^SS^(21b)SS &£|S^2|o| ^^o|| s^j^jo^ 3 = 
^Sm£^ 2|CH SicK 

g^S^(21a)g 30/ai.ei- <MO\*\ 2 m x\^°\ 2?H2| 3^x|s ^AH£|cH ojcf. « §°^^(21a)2| 3=x|o)| 
^3^(21 bMfe 5/an2J #^S(22)0| gBj %ic\. 

pS lnP#eHJE§(5)# «»A|aoy c^a[ ^a3^(2lb)°S¥N KB lf(22) 

H^^'21 a^S(4)0||£ fijXH fi£H#CH7f ^§Sh Oj7|7|- ^^S^. 
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^Rafoi !J£# ^S3^(2lb)<*| msH m^^o^ aj^A|zj ^ o JcK 

0|E-|°[ 9\{a.\0\ g.£2.| #^S(4)S| A^THo^ Hjs|-A|^lcK £^(3)£| i!:3.#§#o| 

^ i^oi g^sjo^ sjS^AK2)^l *iyo|| q|sH o| ?4^o| §^xj^oj| ^cflfflShi- gfjohcK 

ttfSW 0| 1>S ^-AHo| p ^ 3^(21)^ 30 w& c MO\& ^\0\\ 5E§0| 7^o[ 2 7H°| flAj- A|n E ^ f s h ^ ^ 

0|C£H 0i7|H|H flfe S2PlfiO|(L)e 300/zm^^ «Ch 3.Z\JL A|n E .|o| flAf» g- II 2.7 1- & 

#C0|^ £J*flo| sIS^xKHI ^|av #oj^# 2S*IW 4=5E sm. 

o|c£H £j^(2im ^2J*j^(2ia)^l ^ffl?j^(2lb)°^. 1'^ &ch 

S£ kL^I u|JH^ °d§tf£S S^^l §SI ^l^m oi^ 

c+f|o|| o| a^iolg a 93 5°j ftfg- y^^l aflo|xi ^x|-o| ^S&^K 

*I|7S.£: 27H^| A|HE^o| A|H^tf(A0l) l (A02)# B*A|a g^o| ^UKgoj g^s = s| | R+S | 

2 m SJ^5=nh§. ££^| | R | 2 + | S I H7±o\\M ^Aj(a)^ U_a|s^ d|JH3H SJS^ch 

££ A01=Ae2=3X/8^ 5«# aH ^Afs.H( | R+S | 2 )^| g-SE^- ^d(b)£S SA|£lbi H^H^o|c|-. 

& aaai zlb^ioi§ atre ia as eke*! aiow §*]7| aoi g*ii« * =t g## g, s^shje s 
mm e^e ^ aich zi&m #q s^^i s^ys-e- P ^ 3^(21)^1 ^sa^(2ib)cni ui-o|ch^# 7^h s-g 
^ehs. m^i- a^x|oi goh g ^ (21a)0 |j bsaj^# o|7Hjh= ^jo|ck 

^ AG1=A02=OO| s|£^ SSf3^(21a)o|| <§L=ife S*# E^ioflA-^ gfA|-a = ( | r+s I 2 )^l gsfe ^ 

o|o|| cD^H A91=A02=3A./8O| £|5E^ g2J-a^(2ta)S B^o|-°i g/A|-SHa| ^-s^ ^d(b)o| gcK 
oi^lA-i ^x^l- uK>|o|^ s|cH si^ ^HF #^3^(21a)^| S^S^o| S^^^l S^S 

0|fi|2| ^|Af A|H^lf^| ^Zj0i|Ai£ S3E^ ^ aicK 
^ t A01=A02=3?i/8Si m^r, ^tj(c)^ &o|, #2J-^°| SS&(22)o||°!- l A^7j.^g ^og - ojc^ 
ol^iS olg^HAH, A01 = A02=3X/8(2.5L^BH )o\\ M A01=A02=3X/8(S^EH)^ ^^a|7|^^ m^E. ^ 

*l8£o|| s ^°jo| zLsilom S3 aj[o|xH ^xfoi ^a^H #^°| ^!(iI)A|o^ a u|-e|-lh cK 

u|gjs| ^etoiiAi^, qf 1 Q m gcK 

£n^o| shi. S : CH | A ^- i S a^o| c^oj 0 1 X j s|- ^o| °f 30 o o| cf. S-^^l 3*!^ 5X2/JH 

2 o|cK 

o|chm£, gBH^I y£*H £flo|xi t qo|-S^ a|jReHA-i $^t>\ u|ojo| ^cHx|ji jicK 
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CWI. o| ^(22)o|| ^^cig, gj^, aefiolii ay=*#2| 7|-g# u|oj # g - oi C h 

oiss, S§ ?J|o|ffl2| ago) 7 ^o S gAH*|- - op | mi^oii ^ifoil *jtfsw. 

[•£JA|ofl5]*Hl9a£ lHx|(c)S 0ISSHAH s. <g<g2.\ nsj|0|g Sfj-g s°J ^ £>£*H| 2j|0|x) ^xh# -ys^cK 
& ^AiofloHAife, 300«m£| ^0|a| #^oi|Ai MS. 30^ol^AH s|»^x^| ^7H£| x./4^|-y-A|^Ei# -y 

0|UH, ^.7HS| ^1^ A| 2 E^| A|nE|fo| *^| ^ X/2 S £| CH , ?MFaH£0| fe^sHOf *fe £ = 

zie-m ^a^ = o| cHS! StMe-, *il9a£E2| «>-a^h H=2f, *1l9£(b)^l SJ-a^s. HS^f 

US 3*4=- -1*1- H = s ScK 

Ol-SW. £WH£££0| ^^+1*1- ££1 HJ-£J°!-CK 

OlS^fe ¥7H£| *|AJ A|=ElO)| #S^o| gs §ojJ=to| B U f ££f g^Tfl § ^ Sich 

0| UH^OII, §°^|Ai S^O| $S ^A|.S.= f§ 4= °KK 

£E°J-^7H°| ^|At A|de1 7|-§D||, jfLlf S|S^X^| -y*|SHll, Cf§HO £ - ^|AtA| = EBf§ ££§ 
^. *)l9£(c)o|| i_^yj si- 7H°\ flAj. a| = e-)o| o.|a^ A|H^if# A62=3X/8S Jl§s«Ai, c|-S a| 2 e^ 

S| ?-|At A|nE2t§ A91=X/8S ShS, -1*1- #A|0)|, §^CH|AH °t?J ##^§J# IL™0\ L})^ ^jO| 

-^7H2| A| 5 EH# Zl°| ^|At A|nE. H af= Xj 7 |Sjo^ i§7feSf?)| ^-gg-^ ^Alofl, *[ 7||2| flAj. A| = 

E|°| °|A|. A|HS^ S ^SAI?!^, Q^. °|At A|HEi°| <ji|AJ. A|HE|f f Xf| Of SH AH £^SH£ #CK 

s. «h@o| nenom 2tJ-§ R°3^ z\\om ±xMM£:, ^?H2| ^a a| ;e|| ^ g^.o)| *!•§*!• 2jo| 

A1| 7(|0|Ato| o|Aj. A|HEi# ^fj-SHAi, g£j7| «l-*to| ojo|o| Q±o) ul-Af ££ «J-g AjEHWo^ ^J.^ 

0| &a^o|| CHSH 7|#0| fi^as i|^(GaAs7)|2| 7|£h2| fllTi^fe- 5!S. & *l^|o|| 



si $o| a^sife- Soi^Ai e|| 0 |xi gx| 7 |o)| cc^ oj&sfe 2^01^ a|S^^# ^ SS 

IP^S^^I. SaS-feiS ?2i1lf Op|op| ^ISHA-1, a^I §§»Aj* AHH^|*|Sh^ ^7Ha| S^, a} 

7| S^SSoil gin, 27H2| ^^^if£HhSo|| o|SH ^hassxH &7\ ^ 5 ^|o)| is o S « E ^ 

A^7| gj-Ahfi = # ^^71 ^5(|A1 A^7| S|S^X|.2| ^|A} A|n§ 5.3^ fllgShfe A|nE^cf§ Sfj-S|-fe ^ 

S?lh2 

*H|1&o|| SioiAH, aj. 7 | g=go| cHJ=sm^ as ^Aig ^. 5 ^|o| oi7|s^7| ^|«fl S 
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£2fsS S! Sol gnj-sife %io\g_M »gs|fc Bf|o|xn #£j7|oj| otaj 2*[o\&s\ s|§^x|-# as 

7| S^#go)| am, 27H^I ^?Si Sn|-scHI s|sH §59 gM2. = SAi §§t^g?5fl|2| sSo £ a El 

M fe^ | g^s. = # ?| sH a-) At 7 | s|aqx|-e) <j>|At A|ne 4B [ f *fl=S|-b *|aJ-a| = so^m, 

4.^1 a ^§2| o^sk-pi- e^si c ^°i *)n §y n2*m=?-gm ^wi, &7i aih^-a^h a = 0 | 

?°JS =r 5ti£* <*^sj S^gqes ^7| xi|2^^£H|AH Ap| g= 0 | ^# #s||Ai ga*ggoi| 

aj«n d^l^ SI ?H^^°.S ^7| l§i^§ ^2*l|fi| 8||9«4SQje oplSh 4= °JE^ ^-o| *js 
o|g S*J-g £StS el|o|x^A|-o| s^^gofi sicHAi, g*i7|ao|-i- SSI-sl-71 ^|eH *!<>1£ SM^I SJ 
£f«|-Bgoi| °|§n 7H^^!°^ #AHo|qgo| cHi^*M# o|7|^°saH g5!7|o)|Ai tcfaj. sMJa = s| U = n||g 
S XH| OH Shfe- r^iijg #S ag°5 a^lolg atJ-g 5S H ^ aJ|o|x|^x|-o| 



fEEhSS So| gii*=|fc Soi^ S-Ssjfe- s||o|xi sa7|o|| tQE\ o^S-sfe 2Aho|Ato| sia^xh# ^ as 
^2*11, SS»SS op|«p| ^isHAi, x^7| aS#SS ^*llg *h=^|a|5H= ^7H2| *j= m 

7| £j^##oj| sis, 2?H2| ^£Ec^o(| °|SH g==! &>4h = £ah l§|^§ ^3E«l|a| fiSES? 

s At 7 | ^Affi = § ^S|-7| ^©H A] S7| S|a^AFo| o|M A |ne S2 f S ^|AV A| 2 e -cf« 

S7| ?-IS-A|HM =^E|0| SiCHS. sM^I C|-#o| «|1 §y A-l|2^|^A|n e^chg A} 7 | q|i o|a|. A|nEA t j 0 | 

-^7| asu-ss =?-s.ms\ m^m^^m o^ispi ^ish s^s^# §y 7«i^°£ s#s 

go)| o|5|j AjEHSH al 7t|lgSiO S A^7| ^ g ^Aj g 8|) SSS ^ 0i7|g ^ 2IH^ ^7| 3^^^! cH 

^sMo)l 2Jfe sffsj-fe- n£H|o|U gt§ fiS3^S e||o|x|ri:x|-2) a^ygoll SioiAi, sa=o| *hgo| 

S SS*|-fe SH_|.o| ^otf o|§H g,l-AhH = o| ?l4^|=Mlf# «J|}3f£SAi g£!7|0|| ccfa^ a^Aha = 2| g 

IHnHtiS ah| cH s&sfe ^# Sf-fe- ne^olg athS a^#S eflo|AH^x|-H| ffliE^a. 

*ll1&o)| 5yoiAH, av 7 | s^gai cH^ sMfe ^t^I #5l|Ai S^BSofl s|sH d^i^ S! '«i^££ ^-7| a 
gi-S a|0|xi4:XK 



Alison saoiM, &y\ ^^-g s-7i s§t^§ ^200 21 sua tas^t oi7|sh7i $i§h ^=^21 ^# 

aefloia atf4 H IS B JS y|o|xi^xK 
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